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(54) CLUB HEADS MADE OF TITANIUM ALLOYS, AND THEIR PRODUCTION METHOD 

(57)Abstracfc 

PURPOSE: To provide a club head made of titanium alloys which is 
good at productivity, durability, and precision of its shape and size. 
CONSTITUTION: This club head is made of a main head unit (T1) 
containing hosel unit and a sole unit or a crown unit 2. The contact 
sections of These parts are welded. At least main head unit (T1) is 
made of a α+β type titanium alloys and its number of 
molybdenum equivalent is between 2-10. The chemical constituent of 



main head unit (T1) contains Al: 3-5, V: 2.1-3.7, Mo: 0.85-3.15, Fe: 
0.85-3.15 and O: 0.06-0.2, and V, Fe, and Mo is 7≤0.67 x V+2.9 x 
Fe+Mo≤13. Each units is wt%. 
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(54) [»W0>«fK] f j'^S^f?^!' W^J®** 



(57) 

W^tt> EM* • -t'Sffi«l-«^^ 
mm 7*-^>u«**tp^y (T 1 ) 

t t>ttFfS~ y K£<WW* (T 1 ) tt, « + 0 ^ 

*t (Tl) wt.% T% A 1 : 3- 

5, V : 2. 1~3. 7,Mo:0. 85 — 3. 15, 
F e : 0 . 8 5-3. 15, *5it>\ 0:0. 06- 
0. 2«rMTU to, V, Fe^Moii, 7^ 
0. 6 7XV+2. 9XFe+Mo^l3Sr«fct. 




(2) 



»tt (TD d^ascLT^snfe^^^^**^ 

y -/wgBSr^tf 1 2 oroSWt-eflfc* Ztixis * 

Mo., ( wt.% ) =Mo ( wt.% ) 
+ 0 . 4 4 XW ( wt.% ) +0 

(wt.%) +2. 9XFe (wt.%) +1- 6XCi 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) 



#if8-2 2 4 3 2 7 

2 

5f«# (Tl) H* a + Slf^^T'fcoT, TIB 
(1) 5£: 
+ 0. 6 7 XV ( wt.% ) 
28XNb (wt.%) +0. 22XTa 
( wt.% ) 

4-0. 7 7 XCu 



- (1) 



( wt.% ) -A 1 ( wt.% ) " 

T-wmsn^i^T-*^* : mo„ ( wt.% ) <Dm 

tfs, 2~l 0co«5Hrt(-fo5^^m^Sr*i"^' 
/^as-^T-^S^fc-yK^SfSBW (T2) k, V 

sfjiE- s/ K^sesw (t 2 ) k we y -/nw 

Mo. g ( wt.% ) =Mo ( wt.% ) 
+ 0. 4 4 XW ( wt.% ) 
( wt. % ) + 2 . 9 X F ( 
+ 1. 1 X N i ( wt. % ) + 1 
( wt.% ) -A 1 ( wt.% ) ■ 
T-jlft£*t;5^y77^*:Mo., (wt.%) (DU 
tK 2-1 0©«Hrtt-*5te*##»tf ^ 

[W*il3] 7^-7£B, y-zuaMaitf:?* — Va> 

m^frxM&znt^-y y±mmt (ts) *7 

7 vg|5-C^ $ ^ * ^ 9 t ^«J& * tbT * 3 

5, fltrlB-yK^Ktt*!- <T3) ktt&9 rt^mtbk 

Mo.. (wt.%) =Mo (wt.%) +0. 6 7 XV (wt.%) 
+ 0. 4 4 XW ( wt.% ) + 0. 2 8XNb ( wt. % ) + 
(wt.%) +.2. 9XFe (wt.%) +1. 6XCr (w 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0 
( wt.% ) -A 1 ( wt.% ) - 
•Cftil^5*!)7 r Tyai:Mo M (wt.%) <DW. 

^ 2~io ©«Brtte&afc*J*#»J**tfi~3 - b 
[lf*«4] tWIB~yK£R«*t (Tl, T2*sJ;t>* 

T3) ottnMk*ja^«rft»> 

7/V5=:i)iN (Al) : 3-5 ft.*, 
*Ti?9J» (V) :2. 1-3. 7 wt.%. A- „ , , c , 

7 wt.% ^0. 67XV (wt.%) + 2. 9XFe (wt.%) 



^(D'&^m^x&m^x%mznx^z>=i^ 

'>* < t fc*MB~ s> K£K*W (T 1 ) tt, o + 3 
^>"&^-C*o-C, TIB (1) * : 

+ 0. 6 7 XV ( wt.% ) 
2 8 XNb ( wt.% ) +0. 2 2 XTa 
( wt.% ) + 1 • 6 XC r ( wt.% ) 
4-1. 4 XCo ( wt.% ) +0. 7 7 XCu 
(1) 

* <D®.*3Lxm&ttn#&®mz x o xm& znxx 
y) £o, mnay-/mtt'J"5i:<fct>«nE7*-^»(o 

3 >7 * 7 7*-- y VXh o X > 

< tswa-- v v±mm ( t s ) a, a + 0 §^ 

^y^-?fcot, TIB (l) s£: 



) . 2 2 XT a 
.% ) 
7 7 XCu 



- (1) 



m (F e) 
S£St (O) 
10 * : 



7> (Mo) 



8 5 
8 5 



-3 



0. 0 6 — 0 



15 wt.% , 
15 wt.% , *3 

2 wt.% Sr^f 



FejSiUWorotti^TE (2) 



(ti) ^x, «tf*fctt#*t*/Bv\ *t 



., ( wt.% ) ^ 1 3 wt.% (2) 

♦ $ fttc 9 7 7 ^*M8 .fctf y -^BSr^tP 1 fcti 2 o 

g8» (ti) tWlB«i©SMtfc«>«a**^*^* , * tt 

tfcot, ^4<fci,ltnE^yK^K«# (Ti) 
ttdii, o+pifi'y^-cifcot, TIB (1) ^: 



(3) 



4SBH3P8- 2 2 4 3 2 7 



Mo., (wt.%) =Mo (wt.%) +0. 6 7 XV (wt.%) 

+ 0 . 44XW (wt.%) +0. 28XNb (wt.%) +0. 22XTa 
( wt % ) +2 . 9 XF e ( wt.% ) +1. 6XCr ( wt.% ) 



4XCo ( wt.% ). + 0. 77XCu 
(1) 



+ 1. 1 XN i ( wt.% ) +1 
( wt.% ) -A 1 ( wt.% ) - 

timisns^y^siiMo, (wt.%) om 

fr s 2-1 orottHrtl-**^^^**' 1 " 5 *** 

K^ggBtt (T2) *jft»U ^tT, . 

Mo., (wt.%) =Mo (wt.%) +0. 6 7 XV (wt.%) 

+ 0 4 4 XW (wt.%) +0. 2 8XNb (wt.%) +0. 2 2 XT a 

(wt%) +2. 9XFe (wt.%) +1- 6XCr (wt.%) 
+ !.' IXNi (wt.%) +1. 4XCo (wt.%) +0. 7 7XCU 
( wt.% ) —A 1 ( wt.% ) < X) 



U *UX, Hilary K^K«W (T 

■c, />4<tfe«iiB'-j/K*iiSR*t (T2) <ommz 

(2, a + glf-^^tfcot, TIB (1) 



u ^lt, &v>t\ awa^y k^wsw 
) (T3) kwiE^9^^«*rfc«>»*s t " c ** <& * , * w 

T-fc-oT, '>fc< fc**rtE~* K±K»# (T3) 
Wcfi, a+ >"Ditfcot, TiS (1) 5£ : 



titti*M^y^ii ;Mo " (wt - %) roWC 

as, 2~l OWlBHrt^feS^J*^^^*^"^^ 

[IS*«7] W£fflv\ JfeMflilK* 

( T3) Sr^U, ^tT, . 

Mo., (wt.%) =Mo (wt.%) +0. 6 7 XV (wt.%) 

+ 0 4 4 XW (wt.%) +0. 2 8XNb (wt.%) +0. 2 2 XT a 

(wt*) +2. 9XFe (wt.%) +1. 6XCr (wt.%) 
+ 1.' IXNi (wt.%) +1. 4XCo (wt.%) +0. 7 7XCU 
( wt.% ) -A 1 ( wt.% ) - 
-Cjttti£ft5*-y 7*7^* : Mo„ ( wt.% ) <DU 

it 2~ i oroiSHrt^fc*^^^**"*" 5 *** 
[It** 8 ] WE^ S> (ti. T 2 *> £V 

T3) ©iEft¥^^a«(J> 

7;^-^ (Al) : 3~5 wt.% - * 



- (1) 



★ ^-7-^-7 A (V) 
ty7"7^ (Mo) 
m (F e) 

mm (o) 



0. 85-2 
0. 8 5 — £ 



wt.% , 

1 5 wt.% , 

15 wt.% . 



:0. 0 6-0. 2 wt.% 
U B.O, V, F e$o£XFMo<D-£^&tfTU (2) 
* : 



/wt % SO. 6 7 XV ( wt.% ) +2. 9XF e ( wt.% ) 
+ Mo ( wt.% ) ^ 1 3 wt.% 
*«fcU «tt#^^^*5J:tjeF?ia!3F#e«*»6»*5. (V) 

;V7 7 y 7*^ y KO»3fi*ife. 

^7777^ ww&tf&fc&^x, mmmfctt 



^ V 7*7 ^ (Mo) 
« (F e) 
■fcTA 
g£* (O) 



(2) 

2. 1-3. 7 
0. 8 5 — 3. 
0 . 8 5 — 3. 



15 wt.% , 
15 wt.% . 



: 0. 0 6-0. 2 wt.% 



7,V5-7A (A 1) 



3 — 5 wt.% , 
' wt.% ^0. 



E.O, V, F e j3±t>*Mo<7)^*^Tfa (2) 



3 7 XV ( wt.% ) + 2. 9 XF e ( wt.% ) 

+ Mo ( wt.% )^13 wt.% (2) 



HftfSW- 8-2243 2 7 



feSitMitS, f ; ?y^^K^l'7^7^3' **!)yf> (Mo) : 0. 85- 
K©»3t#tfe. « (F e) : 0. 8 5~ 

[if** i o ] t*#Jg 5 , 6 £fctt 7 ©fafta^lEft <tt>\ 
<D=f;vy? yy'^y KO«5t*fefc*sv>-c, MIE-ft*/* g£Sf (O) 

U lo, 

7;v;=^A (Al) : 3~5 wt.% , 5*£ : 

/<^-v5t>A (V) : 2. 1-3. 7 wt.% , * 

7 ft.* SO. 6 7 X V ( wt. % ) + 2 . 9 X F e ( wt. % ) 

+ Mo ( wt.% ) S 1 3 wt.% (2) 



15 wt. % , 
15 wt. % , 



: 0. 06-0. 2 wt.% 
F ets£TfMo<D$%&&Tm (2) 



&«s 7c u ass ^ ^ * ± xpF*im*imif* & , 

Li>t>, JEtfWOL-C, flWB^yK^»»*t (Ti, T 
5/ K^BSBtt (T 1 , T2^fcttT3) <DtibtE.fc*£f&& 

mm\z-fccxjE*z> p&m&£<o 1 1 ooww 

{ooo 1 ] 

imM-k<Dmmftm £©3&wmu ^wyKto* 20 

otfol #tc, jgSKBgftf'^fc < , J: t**i3i 

KlSttfc if ^ > -g-^M =? /u 7 ? y -7 ~ y K33 J: !>*■?■ © 

[0002] 

j, K (KT, ^>\<7f 77~^~y Ki 1^5) ft, *7^V 
tf, o + JlTi^'C*5Ti-6Al-4V^i s 

[0 0 0 3] La»L*a*e>, ^s^Att-toiSiRA* 

m^mmmz. x <o mm £ tut^* >&&m<z> =1*7 ?y 

7^^U r:roJ:5ftT&p 0 pt&3ll^fS<, S£ 
p c p*©^IST-f--5^«F I gH^feo7c 0 *7c, ±|B=f^7 
??y°^ y Ktt , ^JR«^i*3tl£i&T"fc 5 felt < , 

[0 0 0 4] n©J:5 4««*KS»lcJ:«^>'-&A« 



«tt3S*J*<iii4a*<Sv\ lot, ^^^-&4koMtt*PX 
[0005] y^^©MPH4(i, -« 

ticit?, ADxaf©*%*^a-f-4rtiST#, a 
t? & 5 & , ADJ»ffl«i8 <t o'ifeasa * Wiat r 

[0 0 0 6] ^Z-X\ ffl¥5- 1 5 6 2 0^ 

[0 0 0 7] ±|E4&#|;:ri, ^)vyyy7^y Ktrtttt 

&A»feji5*ti-iS:ftra^^^ft»-±!5inxL-rj«^u 
[0008] 0 311 9c?f&.ffiiKmmis1nfr=t/i'7 7 

T-fe5 0 (SlEliC^^-t, ltt7^-^$|5, 2|J^7!?V 
[0 0 0 9] ^K^H-ittli, rf^?^yK 

tifefts y-yy^mty -^U h ©Steffi, iteu'tc, 7 
* — 3 t y ^ - y-U 1 id xxf? yy^tizk <n% 
-S-ft5*jJr£**- 

[0 0 10] *fc, W5- 3 1 7 4 6 T^JkWiC- 

-jv&<r>—W&&& 7 * — VfrUfr— ftoftJB ^ ^/c^« 
[0 0 11] H4B, _hiB^#SciS«$^/c=TyV7^9 



7 

i-^g|5l % ? 7 7^§B2<D — §152 a , y-/Vf|54©— 
gB4 8*5*1*7* — £/U»3i&»S>fc«J, ^LT N 8tty< 
yi'WIWTJboT, * 5 7 >£I5 2 eDffiO-tB 2 b $5 <fc 
V*y—/l-U4<Di&C0—$\l4 bi^^oTV^o 9 b f37 
* — tf^HB 3 t * 5 ? >?i5 2 fc <0^#-&t>*»5>-eS) 

[0012] ±IB^amtt, mfeJBft<D&*1Stt:1BJ8.i& 
^*LSr«3tiDXtJ: 5 r 7 * - *ffi!|g|5# 7 j 

8j KfiftflSU mb2o(DgBW^m^5iT, 
[0013] 2 IE. ^7 ^77^^ K 

lMft»»-eJb5 7*-f^« 3£*77^£R2i:© 
[0014] £/c, H^Bg 61-33971 

3 m*5V^Ttt, =fyV7^-/K75fr^B#{r.^o fc t>«S© 

#i&5fcft, ->^7 h&Wfl^T'&IIWtSMtfc LX 
S3 1» , ~- y t->Y7b I&ttffl'W 7»i liffiKKi ± 
oTS^$tl5f)©t*fe5 0 Stc, »6 1-339 
7 0^®*3 it^H^Bge 0 -3 0 4 5 3 IE 
3^fiJ^W=fyV7^7 7*--s/ K^M^^tbTV^o L 
.^y K*fls©rt*Bfctt7*-^8B, ^77 
VgR** i Xfy-/vto*1fcEXz.W& L#?Si"5 ft©M3£ 
gB#\ mmz s ->t7h6#ffl^7-^WtLT 

#MBg 63-154186 JHMIUctt, £ t LtffO 
T i - 6 A 1 - 4 :^&»8l!SB&ttEfc-f*S^ 
LTfS^y K**«t5^7?77*^y 

*Jl^TttT!2£, SP*>, <Dt^ 

t5Stl*5fe5 v ©SUSSiSJEtf 5 9 0 OtEilTfe^^b 

^«jg*#ttffl^»<*«j, fan-rod fca 

[0 0 15] 

tt, TIB©IBWA3S»*<5. *ffS»llJ, ftBWnUfcJ: 
5 flS^*>"&A«0*»©«rit«*l-«rlilt»L, 



(5) ^§9^8-2 2 4 3 2 7 

8 

^fc=j0v7^7 7 p ^j/ K?rMji-t-2> tv^5*ffit*fc.5 
y -/uffits &T$7.* — tfyvgB© 4 f|5$tle: t>fc 5 <DX\ 

10 ft N 9 K&fflNMC^^&lC&tfajftX 

[0 0 16] =?VV7 * 7 7*©iEf^tt±3S^^S 

* $ ;JX 5 7 * — tf/V £B t * 7 7 >SB *3 i t>' 7 ^ - ^ g|3 1 

75mmz-£z>m&mm.xh%±v>, *<Dm*mmm# 

-C, ggiwa5*v7^7 7'-s/ KOMW«4 

20 iPXlcJ;i9^i-5ro-C, JPIg^tV^MfSr 
[0 0 17] ^^2^*5^X14, ^7^5^y 

->-Attl;:^LTW5t©-(?fe5„ ^oT, 7^- 

rf ;V7 ^ 7 ^OW^tt±»J!iaSlH4*SI* Sti57*- 
■tf/utt i ^ 7 7 >gB <!: «t 5 Sf^«3ST* 5 fc 

a„ Sot, 3tnft»2-x?ri, v-^asmwApxte 
^a r t ic#v^^-ra^H§r^*i-a rtm^ 
v\ 

40 [ o o i 8 ] Wim Lfc J; 5 f-, f ^ 

'hS<tt*, ®tt^r6]±i-5©-eiDX*?r7<# 

ik&£TfmkZW5±-t-Z>Zb&X'%ft\-£, — ff«5»ciav> 

J«WW-r«ii:ttX*ft|!:aBlt-e*5. *D^*3 
50 iUJffHgfflftiS 9 0 0°C^@X.5 i , ^ l/&&<Om\L 



(6) ftfflW- 8-224327 

9 10 

[0 0 19] mf* •3-fi^&&<D*-?fitii o**9J«-Sr#5 r iWot, Kiitt, »Mfc, 

yt^-f^y y\-c^xn. mmm&£i*Mm(DiEmm [0021] 

2 0 c c«io«^7^7^ y Kasffigs -f^y y<Dmtfi^^z^? ^&wt¥s& / Mm*m 

•Ctt8 0~9 0kg/mm 2 @S(O^L^«fcn-f, WJttfc [0 0 2 2] £ tf>|gf!ic J; 5 =f/U 7 * 7 :/ 

tgsg& Sfflc-ft • mmm&MZtetfniitetifj: x, mmy^-^u^^m^y^—^^u^—^xm 
\f\ l* 1 ^ i«3*£<fbtef±s*Mb • asffrsu 8-151$ /dis^fc^y K^ssutt- (td wib^ * k±s&5 

riSgd^Bfa^MT-fcD, IIM&SmglNPfffl&K W^F (Tl) frbz&±L\^xfcf&&ft±y- 7 9i/U&£ 
■t-5i:^ofcRgsas*)5o ftS&fc a + J3 tfy-A'gB&^tr lo**:B:2o©gfS«-C#^;Sn-C43 

o t i - 6 a i - 4 v^ojsaaifcia, ^^shU 20 15, &o s fiffiy^-^^tHUiB^^— ^ast^wss 

[0 0 2 0] S£oT, n<D38?H<&Btfjri, iifcUfcttH BfiBW (Tl) tt, a+eif^^tfcot, TIE 

H&«BfeU ffit^X^l-J:D1S^t^ff^rog|5 q "pi^ (1) 

Mo., ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( irt. % ) 

+ 0 . 4 4 X W (wt.%) +0. 28XNb (wt.%) +0. 22XTa 

( wt. % ) + 2 . 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1. lXNi ( wt. % ) + 1 . 4XCo ( wt. % ) + 0 . 7 7 X C u 

( wt.% ) -A 1 ( wt.% ) (1) 

ffffi^ns^y/fyaiiMo., (wt.%) nm. Mm~yv±m$m <T2> tMrny-^utttv 

as, 2~i onmmmz.^^^m.'Mm^-t^^-t m^mx^^^^mm^x^x^^^x^ 

[0 0 2 3] ^d^BJ}cj;5^^>-g-^M^/V^^7 7 f ^O&^ft^oTii^LT^/S&tVTV-* 
■tV^|5^-#T-^$^7h-s/ (T2) t, (T2) f±, o + Si^y^^ot, T 

y-^-c-^^nfcy-^wt^bW^^^-cjo * fa (1) ^ = 

Mo., ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( wt.% ) 

+ 0. 4 4 XW (wt.%) +0. 28XNb (wt.%) +0. 22XTa 

( wt. % ) 4- 2 . 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 7 7 X C u 

( wt.% ) -A 1 ( wt.% ) (1) 

T^mStiS^e!) T'fySi : Mo„ (wt.%) ©fit ★ ftT33>9> ItJfB^-y K^SSWt (T3) ifJlE^77> 

2-1 o^tsHrt ^m^Mm^-r^^t m*k<Dm&±Lx&z&fri£nftfr®m-J:<>xm&£ 

[0 0 2 4] ^(D^mKX.^^y^-^M^^y^vy' ^9J©TSB*»6>, J t©SUfrtefaa>oT3i!ttLTJ&$£;ft 
-^/■um^WX^^tlt^y K£5gB# (T3) s/ K^BSBtt (T3) Ht, a +j3lf?yMT*J)-5 

Mo., ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( wt.% ) 



(7) ^8-2 2 4 3 2 7 

11 

+ 0 . 44 XW (wt.%) +0. 28XNb (wt.%) +0. 2 2 XT a 

( wt % ) +2. 9XFe (wt.%) +1- 6XCr (wt.%) 
+ 1. IXNi (wt.%) +1. 4XCo (wt.%) +0. 7 7XCu 

( wt.% ) -Al ( wt.% ) 

r^^y^i:Mo M (wt%) W I *%,^*A(V) =2. 1-3. 7 wt.% * 

:° 0 - r 5 : 3 3 : i 5 5 wt.%: « 

(KT, » 8 »* k ^>> (Q) ' ' : o. 0 6-0. 2 wt.% * 

OWE^.y K£R8W (T 1 s T2J3WT3) Oflfl 10 (2) 

E}fc*i*£»*#, ^5^^ (ad •• 3-5 wt.* 

7wt%^0. 67XV(wt.%)+2. 9XFe (wt.%) 

+ Mo ( wt.% ) ^13 wt.% (2) 

Mo., (wt.%) =Mo (wt.%) +0. 6 7 XV (wt.%) 

+ 0. 4 4XW (wt.%) +0. 2 8XNb (wt.%) +0. 2 2 XT a 

( wt % ) + 2 . 9 X F e ( wt. % ) + 1 • 6 X C r ( wt. % ) 
+ 1. IXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCU 



( wt.% ) Al ( wt.% ) , ff L ^tT, tgtt*/ctJ^*i"SrfflV\ 

Wjaj:^*-*^-*-^**^^ I***** *ATf*ot . TIE ( 1) * : 

Mo., (wt.%) =Mo (wt.%) +0. 6 7 XV (wt.%) 

+ 0 4 4 XW (wt.%) +0. 2 8XNb (wt.%) +0. 2 2 XT a 

{wt%) +2 . 9XFe (wt.%) +1. 6XCr (wt.%) 
+ 1. IXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCU 

Mo„ ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( wt.% ) 

+ 0. 4 4XW (wt.%) +0. 2 8XNb (wt.%) +0. 2 2 XT a 

(wt .%) +2. 9XFe (wt.%) +1. 6XCr (wt.%) 
+ 1. IXNi (wt.%) +1. 4XCo (wt.%) +0. 7 7 X C u 



- (1) 



(8) 



13 



14 



(EAT, ®7«BHfc^5) T-fc5= 
[0 0 2 9] JgaSLV^^^^^ 

m~Z^ y K£KSW (TU T 2 jo it>*T 3 ) ©AftlS-fls 
^^IB^;^, (A 1) : 3-5 wt.% , * 

7 wt.% SO. 



85- 
85- 



^v^A (V) 
(Mo) : 
e) : 

mm (o) 

U S.O, 

V ( wt. % ) + 2 . 9 X F e ( wt. % ) 

+ Mo ( wt.% ) S 1 3 wt.% (2) 

:fcj;t^^@^^fc&5, (Al) : 3~5 wt.% , J* (V) 



3 . 7 wt. % , * y -f 

1 5 wt.% , #c (F 
15 wt.% , jaitK 
: 0. 06-0. 2 wt.% Sr^W 
F efciUSMoOD^fttfTfE (2) 



: 2. 1 — 3. 7 wt.% , ^y^x^ (Mo) : 
0. 85~3. 15 nil, 6 (Fe) : 
0. 85~3. 15 wt.%, *ij;t>\ l&M (O) 

: 0 . 0 6 — 0. 2 wt. % L> S.O, V, F 

e*JiU«MoO^JkdSTIB (2) it: 
6 7 X V ( wt. % ) + 2 . 9 X F e ( wt. % ) 

fMo (wt.%) ^13 wt.% (2) 



S5, H6*fett^7*!BH:iS«iO*fea»e>*5o 
[0 0 3 0] r©3S9iH:J:.&— S3* Ll/^Vv^ 97 

», IS 5, i 6 4 fclll 7 ?gPjtE«© 3>7 ^ 7 7^ 

7 wt.% SO 



t^t), HdttJPLT, MlB^y K££3W (Tl, T 

2^fciiT3) offcPr(iinx(!:*sjt5iiD»iafiB:, HUte-^ 

jx Y^MUPi (Tl, T2*tBT3) ©StrEfl;3M£# 20 

iMi^ctgss /3fs«B^<t ni2 oici£«r>iafta» 

[0031] ro^i-iSXt-— 114 Lv^=f/v7^ 
KOfdKDMiiTJffi (SIT. mio&mk^?) 

7 wt. % S 0 . 6 7 X V ( wt. % ) + 
+ Mo 

L*»t, 3EWtADLT, mlfE^s/ K^SSBW (Tl, T 

2SfcUT3) (DmmMUK^if^Mmumt, mm-^ 30 

s/ K£g8W* (Tl, T2SftttT3) OiEftf^ 

mm^^mux<o ^2 o'a&^um^xnmmftx 

[0 0 3 2] &*J, ;i©«IBfdi8^TK£$axfc'f[S36jS 

fe^S©-?, #SiJ{C«««f4|C*-|^±5* 40 

[0 0 3 3] 

fcV\ lot, *V7^7^yK 

©-t& • ^©f*«#foxu *7t, w^ttti^ji-r 

5„ ^©£5^, K±5f «B*f Sr— flc«B VXMfSL-t 



7 7--y K©tt5t*ffit-*sv^-c, tfiia^^a^tt, 

T^V^^A (Al) : 3-5 wt.% , ^v^A 
(V) : 2 . 1 —3 . 7 wt.% , ^1)^7^ (M 

o) :0. 85 — 3. 15 wt.%, (Fe) 

: 0. 8 5-3. 1 5 wt.% , &£Xf, (O) 
: 0. 0 6 — 0. 2 wt.% Sr^^PTL, .E.O, 
V, F efe±U«MoO$*4iSTia (2) * : 

2 . 9 X F e ( wt. % ) 
( wt.% ) S 1 3 wt.% (2) 

[0 0 3 4] (o+|3l?-?y-&i, Mo., 

) ] : a + pm7-*>"£&ti* ■gumm^tix^ 
-5. r©^}c:*jv^-r, fl&ia (1) 5£-?^£*i£*y 

X^S* : Mo., ( wt.% ) (OfittfS, 2«XXfc^iS, 

CD a + J3 ^OftSfiS4^f* 5 T i - 6 A 

1 -4V^|:j3Ktt < /S^^iafS: 1 0 0 Otf 
hZ><D\CftLX, 3Ia + pm^?^&&Xtt, 90 0 

m^tiX^^>co\t^(DZ. b , ADXNPlctm^^-t- 
5ri^^< 7 f c£ i9, J;^5^gv^^£S^-*3^•^•5flF^0X (3f 



15 

[oo3 5] rtu^L-r, /3M^is, mmmn^m 
ztizzktttohti-c^&ip, mmM&fcm&i o o o 

°c«_k©fc«\ 4Hk<Dtmiz&& LT»M«56«riS£ ^ 

7 wt.% ^0. 



M?8-2 2 4 3 2 7 

16 

* [0 0 3 6] 'J?& < £ y K^SSM*©^/* 

^*a^$:> A 1 : 3 ~ 5 wt.% , V : 2 . 1 ~ 3 . 7w 
t. % , M o : 0 . 85 — 3. 1 5 wt. % , F e : 0 . 8 
5 — 3. 15 wt..% , *3j;t>\ O : 0. 0 6—0. 2 w 
t.% *t*L, lo x V s F e*J«tU«Mo©^J|*ST 
IE (2) 



6 7 XV (wt.%) +2. 9XFe (wt.%) 
+ Mo ( wt.% ) ^ 1 3 wt.% 

cDi^-f-5dt^M*L^g*H:, &©ii(?-C&3 0 10 

[0037] [a i ) : ^#>&Mmm&mmmm, 

fta*38£LU StfgttaMlL<<6T-f-<&o £© ±5*8151 
ttttA 1 0^**t**»CBB«"*-«o BP*»» A 1 tta + 
/3fflHfc£*#5/c&©, FJflS, aM&mtytmt LT^AO 

AlttW5 wt.% £il§;L3fc, ^F^gG«^C*5 20 

-5 wt.% ©issiart^pg^i-siir^Ms lv\ 

[0 0 3 8] [V] : Vtt, a + 0 IBlNtSrWS fc*©, 

£*5fftB&*i-<5„ SP*>, Vfi, /3tBic@^L 
t:ti^Mt5. W>L4#&, V^r*3 s 2. 1 w 

t.% *?rm, ±a?ufc^fflSr+^«»-rartis^# 

*v\ — ^r, v-g-^ias 3 . 7 wt.% £rigx5£, 

a. ^ot, v^r*«, 2. i~ 30 
3. 7 wt.% ©jfiHrtfcisjM-sii^a^Lv- 

[0 0 3 9] [Mo] :Mott„ ^StftTcli LT 

)£«JD § n, /s £{&t s-fr^^tt-i 1 ? a&NWni xa 

« Sri*** 5 5 „ Mo^-* 

**so. 8 5 wt.% *«-eti, ±i£LfcffUH • 
^ff)Mt\ -2r, Mof«iS3. 1 5 wt.% 

* ^A*©lt»a*a«jlv>fc«>t!:fi(iiiBinxi*©je»j6 40 

*a***i-5o ^oT, Mo£tfr*tt, 0. 8 5 — 3. 

15 wt.% ©ttHrtJcHjgi-sii^asLv. 

[0 0 4 0] (Fe] : Fefi, Mo tPWH, /S*g£j£ 

5*H*»«tt©<S«lc:*#i-5. HK, F e Pi, /3fg 
teB*LT!Stt*±#S*aflUfl*#i-5. *fc, Fe 
It, fi^ADX^lcApXtt© ± V> 0 ft ©flW&*ian 

tfSO. 8 5 wt.%*«-Ctt, ±IEa*38S+^»»$*t* 50 



(2) 

V\, — Feftt^S. 15 wt.% T 

i t cnmKmmx*h%&mmt-&mmmt£ft§ 1 < 4 

0. 8 5-3. 1 5 wt.% ©iSBrtlCKJt-f-Sr £2 S S 
[0 0 4 1] CO] :0ft, aftmBJ8LT&««r-k# 

4*aflUH8r*r*-5. L*»Ue#e>, o^*»tf J o. o 
6 wt.% *»-rfa*«>«i**s+^M8»**i,*v\ 
O^r*#0. 2 wt.% «HWa5^1SS:Sr*B 
^$t5©fISL<<tv\ t£oT, O^fitt:, 0. 

06-0. 2 wt.% o«Hrti!i»3ei-ar. t&mizL 

[0042] tO. 6 7 X V ( wt. % ) + 2 . 9XFe 
( wt.% ) +Mo ( wt.% ) ] : ^©ffitt, 

J(fcfc*j»t5 0ft©fts&*as«'>U 0 * 
"3, fflte, I©t^^<^5t 0*B©#ffi^a s it;SP 
L, 0&tt£0S{&<&3. tLT, Al> V, Mo, F 
ejijctfo©^*^ iiELfcJBIiSrtf-fcoT, J. 

o, /sffioge^asr^i-roffiis, 7 wt.»*i-cii, 
#\ ^oT, /S^ffi^WffiT^^+^T-fet), SUM 

iBxi±^+^^tt^#$n^^ 0 -jsf, rofi«si3 w 

-C, HftF^PXttfc^fc^^v^^fflv^Srilcio 
T, =fyv7^7^y K©*j*tt#©— ffri»l*8r"riBfc 
•r^fcfclCtt, 0. 6 7 XV (wt.%) +2. 9XFe 
( wt.% ) +Mo ( wt.% ) <7>m&, 7—13 wt.% CO 

I5ffl rt \m%~f^ % X- h 5 o 
[0043] ±jfiLfc-fb*j«»*a«8r*^-*±ia«*r 

tt, *® JEWISH rtlzutiOU*:, Bff 

|3 3EIBjfeas 900 tgft 4 -*ifi< 4 t> , fiKAOXfc:^ 

[0 0 4 4] iPt, Z<D%WK$5^X\X 



(10) 



#M¥8-2 2 4 3 2 7 



17 
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lh*y 7 7 v^W^tt-^ y \?±Bfflt<» X 5 t!i**S4J»R 10 
[0 0 4 5] JEfc, :o»i;V7^7^yKS, 

7 * — if ^ss £^tr- y Kisasfi-as-fr-c^fiS: $ nx 
l«7* -IfVvgR t 7 * - i ©SfcJMW&S 5 — • 

ttK*Sfc«*VCV*. 20 
[0 0 4 6] * LT, -^y K±KS5«-4: y-/l/*W*fc 

u y 9 y ^sw^s t t>m.fr±x 6 nfc^s # £-*>*gB#& 
s ^tiaot, Bff/£<73 =>7 y ^ y— * 

sis y -/mm 1 7 * - ^gi5*j «t t>*y 7 y ^ai t 
ttn^ozt-x-frhfrb, =?;\'7f7 7'tfim&f<Dffim 
t>&frfr<ofc<^timx'h*), u*»t>, ^©fp^ttjtfe 
a^fiffi^&ftiyr^s©-?, *r©lJ4M48:Sft 5 r. so 

**» j: xm&m<Dmm&)&m<D'£fcmmm < nm s 

*k *95ffi*»c i5=!>7^7 7*- y K©-«tft*J £Xf& 

[0 0 4 7] fcm, ~y K±Sftt#©fc*J*#»*tt, 

iigufcauo, ^y^iiiMo., (wt.%) © 

2-1 0©jSfflrt^*)5©-r, T1-6A1-4 
tt-r i ch^a + |3lf?y^l^j:oTV'?) 0 3£o 40 

TV^OT, JRK*DXj»T«, *JftL4<Tt>l , C/S> 

-c, ^ADx^^^Ma^^^^n^vv 

S^«:H**:»©liM»«BlSrlS*ft<T1>J:v\ <&U 

50 



JftWHlDItU 4 5 0~6 5 0 a C-C*0. 5—10 

f*ime*©i*»«HiSriiti-ria«fl*Lv\ r©as 

tt, 5 0°C*^T-fc^7)\ *7ttt, 0#HS7PO. 

6 0 0 o CB^tc\t l 0«p|HUH-cttill*J!*»cJ: 5 Wfc-f"* 

tt<D&m (110-13 Okg/W&g) & 1 5 -2 0 % 

§M±^3:tm, ^V7?7^?K^S 
[0 0 4 8] £fc, *>~y K^MfcttatffcSMfc 

#iffi/&£, A 1 : 3 — 5 wt. % , V : 2 . 1—3. 7 w 
t.% , Mo : 0. 8 5 — 3. 1 5 wt. % , F e : 0 . 8 
5 — 3. 1 5 wt.% , *5ir>\ O:0. 06 — 0. 2w 

t.% sr*#u ma&**i'&£T**-*im*mvofrbtz 

fmrnft^mtovtc mm. ots-r i chtta + pm 
f^y^i^isrot, iBftffi^g o o°cm&b—m 

fl5*ttBOS&feft SB S tc o»«l Srlfi $ 4 < 
[0049] — ^z^&f£ift<nmw&&., *s«t 

5 a»4<ft»bOXarff4 5 i t SOtJ, 

[0 0 5 0] 

i^©##^y v-^4feO^^=fj/ hSrHMU/Co 
[0 0 5 1] Slic, *«MO*4 < 1 y K^SFSU 

T, r^S^ffi-e-Aj fcV^5) No. A H8±WA2 0fl2 

f^y^tfcoi, d^o, MIB (i) s&o^yyxv 

^* : Mo. 0 *i2~l 0O|5Hrt©5. 4-efct>, 4 
fc, «iI^No.A2|J, Al, V, Mo, F e jo 

SS^^-fO. 67XV (wt.%) + 2. 9XFe (w 
t.% ) Mo ( wt.% ) T*^ttl$n5{ita5 7~l 3©$SH 
ftOlO. 1T*&5„ 

[0 0 5 2] 

[^1] 



SfrmW- 8-224327 







U&fRfrlM. (*t.55) 








Mo.. 


(1) 




No. 


A 1 


V 


Mo 


Fe 


0 


W 


Nb 


Ta 


Cr 


Nl. 


Co 


Cu 


Sn 










A 1 


5.0 




4.0 




0.09 








4.0 








2.0 


2.0 








A 2 


4.5 


3.0 


2.0 


2.0 


0.C8 

























Mo.. ( ) =Mo C »U ) + 0. 6 7 XV ( »,S ) + 0. 4 4 XW C rt.% > +0. 2 8 xNb < ...» > + 0. .2 2 xTa I «.% > 
+ 2. 9xF.(tt%)+l. BXCr (.t.«)+l. 1 *N i Ct«>+1. 4 x C o < «l.K > + 0. 77x C u 
{ «(.{ ) -A 1 ( wt.56 ) 
( 1) = 0. 6 7 XV ( wu% ) +2. 9 xFe ( »t.JS ) +Mo ( wt.X ) 

[O 0 5 3] il2ic, J/V7??^y Kfciii-afcS * B 1 JJitfNo. B 2 ©ftfj*»ffllS&*t . 
*b<5tt*O'? L # r >"^k»^*«)ft'b<0T?*)o"C» [0 0 5 4] 



,.<«.«> -Mo (AI)H 67XV <»..*) 40. 4 4 X W C ,t.* > + 0. 2 8 x N b < *t.S > 4 0. 22xTa (»t.5£) 
+ 2. 9 XFe (*.*)+!. BXCr C«t.X) 4 1. UNI Cwt-X) +1. 4 *C o C .t.X ) *0. 7 7x C u 
< wt.% ) -Al ( (it.* ) 
) =0. 6 7 xV (nt.X> +2. 9 XFe { Wt.35 ) 4Mo < tt.X ) 



[0 0 5 5] ±|E>f y^yh &9f£*fl : T!lfcM«Kft*s± 
ti5 o~8 0%<B*5Hrtfc Lfc„ r<Di5(- 

[0 0 5 6] CHUKOT] *^©®irt©^7^7 7* 

J:t/7* — 3 SJxfc 1 S~ s> K± 

SWT It, y-/H»4j&»k45 y-^S8*t6 * 



[0 0 5 7] H2tl, l25ES^J:5^^i!^ 1 ' 
-*yvffl 3 as-frft $ tbTt 2l^y K±5«ttfT 

So 

[0 0 5 8] 0 3(1 i3^ia5^^tS^ 
^jvU 3 as-{*tot?7&*£*Lfc 31-^5' K»SMf T 2 
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[0 0 5 9] Si &J;l>*^2lC^Lfc^V-&t&<aiiiW 
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[0 0 6 0] 
[S3] 
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OOO 


oo 


oo 


OO 


OO 
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*ti ^ 


i> S 5? 

gig 

WN iPK TffV 


IS 

TO TO 


m ft 




S3 


35 


1 




H H 


in iH 


© o 


m 
S 
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§1 M W 
Wv » w 


n 

$3 




Jpfc 


3 8 


*■ *» 

8 1 


11 


3E 

*H « «H 




SI 


& <fe 






1. 
£ P 


lis 




§ i 










III 


SI 


SI 


I 45 


S 4? 


I 45 


1 


< < < 




< < 




< < 


cm oa 
< < 


45 


1 

<T 5 4 
w S A 


L 


ST 

^ 45 

?? 

S ^ 


4s 
IS 

L 

J- 45 

^ i 

s £ 


45 

la 
SK 

< o 


I 
w 

;! 

SI A 








a. 


ft. 


(X 


a. 




44- 8? 5 « 



16 * 



45 45 

i i 



fi s s § 



Sit 

CM M Q 



[0061] sp-fe, < t ( i m~ 

& (No. B2:Ti-6Al-4 V-g-&) (DUU^m 
ofc„ ^?K±lW©®t»V^U, 7^-x?|5 50 



[0 0 6 2] ±ES!«ifi©xafc*iv % THt % - A#. 
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ammo a, iKJmfiSMfciS^iaA-c&a. 

[0 0 6 3] ilBW^s/ K^MStJOlftWSMH&te**^ 
T, TlG»Sf»::±t)i*&LT-(WIsSix*:=f/V7^9 

[0 0 6 4] f£is. tm&<D#f%}nmt> y mmvtcxo 



(13) W8-2 24 3 2 7 
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5 LTWS 2 3 0 c c (D^^PJCOfSlSrtcDrfyV^^ 7 

^ s/ K (KT> r*5gp^#t^ft:j t v^ 5 ) £6 flfiff: 

[0 0 6 5] [ittHf^j] JttiJffl^rf/v^^^^ 
j/ K (EAT* rtttft^^Kfrj t^o) *2fciSU 
10 fc^* >"&£<0#*f Srttffl UXM3g L7c Q 

[0 0 6 6] S4|c, Jt(RfflW=fyi'7^ KSrK 

[0 0 6 7] 
[S4] 
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CO 


CQ 
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1 




^ A §5 

m i 

— <^ > 


ffi 


SI 

< & 
U it* 


4? 

E 


45 

S? 


45 
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45 

I 




1 




a 


CO 


Of 


a 


to 
O 


5 





» K> «!tt «t 

' # g m 

: * « #: 

1 -ft * Li 

: §5 v m 

> ^ I c 

r I |S 

Ih^l •■ 



H 

& m 

K K 



§5 O K- 



W 4H 



4? i 
1 rf 
W f\ , 
4fi - Sfe 
f> 45 OS 



[0 0 6 8] JfcRfflWKfrNo. Q 1 i^O^Ttt, Bit 
I^No. B l ©]*L*H-Sr, Sfc, ^7>7 



[0 0 6 9] MttK^No. Q 2 fciUfQ 3 ICO^t 

He, WfJiH 2 *j «t t>*S 3 (c^ bfc =r^7 ^ 9 7*-^ y 
K t ID C^tBro n>7 ?7^?K SrSligi- ^5 fc ft Jc, 

^ y b~±mm ( 2 m~> y v^mmtts ^3S^ y k 

^S&PW) tctt, t*I^No. B 1 (0 *JJ; 
VB2 (T i - 6 A 1 - 4 V-g-^) ©>L»*tSr, — ^ 

^no. b i tszxfB 2 (Dmrnuzmttk Lx&m u m 



(15) 
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[0 0 7 0] ^(Dfa^ y-SVM#t$£W7$>'U1[t 
WSD^y K^HSUWttNo. Ql ( Q2*5<fctfQ3©Vvf 

[0 0 7 1] JtgfflWNo. Q 4 ~Q 7 (COV^TttV^ 

=IjV77 77"^y KSr&Oj; 5l-LT®BtL/c„ BP*?, 
4KW (y^-*g|5 s ^7!>^ i?A*M8 

J;UJy-/vfBtD#^) Sr. t£*§J-§-<feNo. B 1 *s J;t>*B 

[0 0 7 2] ±E4«rfiSJtt-Sr»*ScT, 3?£ 

«£ 5iaTMSnt^7^ 7 ^y KKSUT, it 
&ffltfcK#No. Q 4 ~Q 6 to^t, «4 ^Lfc*# 

[0 0 7 3] »CV>-C, Jttfefflttf*ft:No. Q4i3«tTJ«Q 5 
<D=t,v7y 7 7*^y KmoV^"Cf4*4|c:35«Lfc*#T?B# 

^yK©«ffi8rW*U fiSLTtt±»ffc. r©± 5 
(CLT§«2 3 0 c c©*i^O»W©^7^5 

[0 0 7 4] ±s£L7c, aW8W«tl*fl:6fi*Jj:tJf|tiaffl 

A14K^7J)*}i, #40»|:a>7^77*07^7 
h £S*r L7c =tjU7* 7 L, K7f- K5 

tt, ^fTBifce 0 0 0[H]^T*^m^^^|5(c«S7c 
Lit. mtMLT, ;*3S3JHfc&W^*sV^ 
T(J, 6 0 0 0@«±<7)KAtt£^L7c o 

[0 0 7 5] 

- r i c hf£a + pm^f^-fe^m r fc ^ J: •? , 

an*,, jt^«icj3v>TS»4mp^pxt4^u na 
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io [mi] z<D$sw mi mm) lasf^y&ts^v 
^ * 7 y Y<Dmi&mt(Dm?>-tLxftu<D i MSr^-r 

[0 2] ~<D3PJ (^2^P71) lcj:5^*>'-&£«=0u 
7?77*^y K©fMW©a^itfi>lo i 
*WM«IIB 

[®3] r<D|gpj (£g33gej) ia5f?>^i^ 
7 ■y 7 ~7*-^ y K«M?litt©to4TMro i fclSr^-T 

[04] ^3|5©^^^-&^M^7^7^J/ KOlfifiE 

20 0o i ^^i-mn&l4ta0X'feS= 

[05] f *©41l!!^V7^77'^s/ K©«3ii<D 1 

[WfOKM] 

T 1 ll-sy K£ Sftttt 
T 2 2I-Ny K£5ftt*t 
T 3 3l^j/ K£ff *W 

1 7.c-^Sl5 

2 * 7 !7 >-S5 

2 a ^7!7>SB©— fK-CfooT^^-^gEiC^Ufc 

30 

2 b {r7y-^n<n>>&<n— &x-hoX7=.-7-Mfcm& 

3 7*— 

4 y -yvgp 

5 y-7v-^W& 

40 6 y-suutf 

7 7i-^W 

8 -Ky^«SB*t 



(16) 
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(72) &\\ nm 

mMf^ftfflE?L<75rt-T@ l#2-!§- S 

(72)«0J# LiiB « 

jL^WBE^rt-TB l#2-§- 0 



(72)3PJ# /Nil ff 

J^^jEKjRJiif 1-24-2 *5££|fc 
(72)3§^# SI A^TH 

269 v'^ VI 7 V55^!> 
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'/AM 0] ¥^8^ (1 9 9 6) 9^30 

&W4MMfc*8 — 2 2 4 4 
[HJK##] »I¥7-5 6 7 8 3 

A63B 53/04 



C22C 14/00 

C22F 1/18 
[F I ] 

A63B 53/04 B 
A 

C22C 14/00 Z 

C22F 1/18 H 



[ffitfJ0] ¥fi89¥l0^2 8B 
[^WiE 1 ] 
MA!E*t*«S«] 9! tin* 
[ffijE*f*3®S*] 0 0 0 8 
[«]E*«fe] ^55 

[0 0 0 8] MB, 3fcflK»lteK*asft*:=f/i':7* 

xh& a mmicts^x, la^i-^gs, 2(i^7-)> 

[^IiE2] 

miEttMtwm%i mm* 
mi£mikmg&] 0009 

[0 0 0 9] ^tTfifliaWl ^7^7^7 K 
H\ 7cc-*g|3 1 i^7!7^|F|5 2 43j;T>*y-yVg|5 4 fcCD 

[^MMIE3] 
[4tjE»*M«] K3SNB« 
[«jESt*3SS«] 0 0 11 

[0 0 11] B5tt. ifE&afcffifcSftfcrM^^ 
7*^ s/ K©fltfifeSB«-roia*SCT!K»tS:^iilE>&^S0-r? 

m-^gpi, ^^9>§|52ro— £G2 a , y-/Uf|54CO— 



gH4 a *3it>*y*— ?>n»3a»e,*o , tit, 8tt^ 

y ? immT'&o X, ?9v->n2 2 b *$ <t 

aey-/U8lJ4(OttO— S54 bi^iotV^. 9 b (47 

5 0 

[#MMiE4] 

[*tE*NfcJSB£] 0 0 13 
[ffilErt^] 

[0 0 l 3] 9cm£ffi2\z:£th^ =t;\syy-7s*^yY 

~ -*wu& 7 1 * y ? mtm s t <om<D^^^u 
±mmt£nftx'hz> 7 * -i?/uas 3fc^9^va5 2t© 

[*fjE*Mfe^B£] 0 0 4 7 

[Sje^] sen 

[0047] #cic N K£K8BW©<ffc*j**MfljStt, 

±SeLfciI9 ^DyfySi : Mo., ( wt. % ) <D 
ffc&* % 2~10©iIrttfe5Ot, T1-6A1-4 

*g-r i ch^a+jSif^y^l^oTV^o t£o 
TV^«73T\ «HIMDI»T*» IftU<ttlV# 



!&m¥-8-2 2 4 3 2 7 



-g-UlBU «HB*PX«, 4 5 0-6 5 0 °c-c 0 . 5-10 
fit, ffl£2*4 5 OlC5fcHfTfifo5fl\ ^PRDdso. 
6 5 Q iCiB&fctt i o B*IBiB-CttiSB&3&te J: "9 tWfc-fS 

ttOM (110 — 130 kg/ram 2 *!^) £: 1 5 — 2 0 % 
[3Mfc*tIE6] 



[MjE»*QIS«] 0 0 5 1 

[SjE^Ss] ass 

[ o o 5 i 1 * i **so'M (t^y KiW 
T\ raMSWH^Aj No.AiJjJ:tjtA2»ft 

f^Mtfcot, *>o s suib (i) so^y^fv 

^4 : Mo.,^2 — 1 0(Ot5HF*3CD5. 4ffc0, S 
fc, ^^PJS'b^No. A 2 fJ N Al, V, Mo, Fe*5 

/£S3r^1~"0. 67XV (wt.%) + 2. 9XFe (w 
t.% ) Mo ( wt.% ) TltiJ^5|li5 7~l 3COISH 



-«2- 
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ffi$3t(Dftl0(£ 16 H) 
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(22) mis B 


¥&7^ 2 fl22 8(1995.2.22) 
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(74)ftSA 
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#a± 5/11 (fl-l£) 






*** 










8*KloK< 



(54) [»iflo«;R;] ^3'>^fe«^7^^'syl**J:lW-o«ja*tt 



l&f&Zfttz^v K£gfBtt (T 1) MiE^y K£E ^trOfctK ^L-C, Sir. tt>SWE^y K± 

fiJW (Tl) A»5»aS[b-C»ri6Slxfc^7*>»*Jj:l/ Ktttt (Tl) tt, a + ^If ^y^T'fcot, TIE 
V -A'fflSSr^tr 1 oSfcli 2 o«SWT«ls6*ilT*5 (1)5*: — „ /' 

Mo eq ( wt.% ) =Mo ( wt.% ) +0. 6 7 X V ( wt.% ) 

+ 0. 44XW (wt.%) +0. 28XNb (wt.%) +0. 22XTa 

( wt. % ) +2. 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 

( wt.% ) -A 1 ( wt.% ) (1) 

T-nmZftZ* !) TWSfi : Mo„ ( wt.% ) <D{U -^UX-Bf&ZtltzV k fi>bffil&£h,X*} V % 

t>K 2~l 0<O|fi|Birttc*«'ft*JsdM>iaj*Sr*-t-*wfc iWE^y K=£K*lW (T2) k®mv -;^mt t<D®.?i~ 

zmmt-tz. f^^4«^7^5^yK. £T££^fr^#^igKj;oT^ sprite 9. a 



ffi*& 2999387^ 



y? KtfcoT, ^^T'fcot, TIB (1) 5£ : 

< t tiE^y K±5?a!tt (T 1 ) (4, o + ^Hf 

Mo„ ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( wt.% ) 

+ 0. 4 4 XW (wt.%) +0. 28XNb (wt.%) +0. 22XTa 

( wt. % ) + 2 . 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



( wt.% ) -A 1 ( wt.% ) 
T-attlSiT^^y 7*7^13*: Mo„ (wt.%) tDfiS 

9J*«— »-e^S4xyi:-y K^®g|5W (T3) t, ?y 
y $ ixtz ? y y ^UU bfabmi&ZftXis 

v. mtt^y Y^Mtm (T3) tmutyy^mxt 

Mo„ ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( wt.% ) 

+ 0. 44XW(wt.%) +0. 28XNb (wt.%) +0. 22XTa 

(wt.%) +2. 9XFe (wt.%) +1. 6XCr (wt.%) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



(1) 

corner ^ &ttM%»mmiz x o -css^ $*i,-c*s 

< t btfitZ^V VlL^Utt (T 3 ) 14, a + /3 
*>-g-&-C-fco-C, TIE (1) 5*L: 



(1) 



^yyfy (Mo) 

S£ (F e) 
gfc* (O) 



: 0. 



L, JLo. ■ 



( wt.% ) -A 1 ( wt.% ) 

■e^ai^ns^y^xv^* : Mo e , ( wt.% ) <nm_ 

ZW®kTZ, ?-?^&m=r^y?yy^*y K 
[|f*il4 ] HtTia— ^ K±ggB*t (T 1 , T 2*o£V 
T3) <*5ffllE<tfft*#*af*tt, 
T^i-yA (Al) : 3-5 wt.%, 
'<t^!?A (V) : 2. 1—3. 7 wt.% . 

7 wt. % =s 0 . 6 7 X V ( wt. % ) + 2 . 9 X F e ( wt. % ) 
+ Mo ( wt.% ) gl3 wt.% 

lf*3Si, 2*fcf4 3co^rixA^cfSfero^^ v-g-fe®!^ 
jvyyyrf^v K„ 

(Tl) $r/39fi?U -t Lt> W*fcl4^W$:ffl^, 
laMnit'4: D „ tiJfEiSSlW (Tl) frh>y&$L IsXMffc 35 

Mo., ( wt.% ) =Mo ( wt.% ) +0. 6 7 X V ( wt.% ) 

+ 0. 4 4 X W ( wt. % ) +0. 28XNb (wt.%) +0. 22X 
( wt. % ) + 2 . 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XC 



8 5 — 3. 15 wt.X, 
8 5—3. 1 5 wt. % , 



0 6-0. 2 wt.% 



Fei3itJ { Mo<75$W*^TIE (2) 



(2) 

£ titz 9 y y >Uts <t xf V-iv& S:ttfl-3itll2o 

as» (ti) tmm&(Dntfk<Dmz>-±Lx$k$&K>i£n 

T'fcot. ibWE^y K3=S8Wt (Tl) 

tffctt, a + fllW^tfcoT. TIE (1) 5£: 



( wt.% ) -A 1 ( wt.% ) 
T-IiijnS^DT'fyatiMo,, (wt.%) rofit 

**. 2~i o©iBDirtfc**fls*j«»iajait*i-s»H- 

K±68W (T2) Sr^b. LT\ SttStllW 

Mo„ ( wt.% ) =Mo ( wt.% ) +0. 6 7 XV ( wt.% ) 

+ 0. 44XW(wt.%) +0. 28XNb (wt.%) +0. 22XT 
( wt.% ) +2. 9 X F e ( wt.% ) + 1 . 6 X C r ( wt.% ) 



(1) 

*t«rl*JBU ^L-C, lk^X\ MK^y K±**Mt (T 

T, ttflUIE^i/ KiRgMf (T2) OsRttK 

14, a + JSf^^tfcot, TIE (1) 5fc: 



m^2 9 9 9 387^ 



+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 

( wt.% ) -A 1 ( wt.% ) (l) 

T'IffiS^!l/f>Si:Mo t , (wt.%) COfut 

a«, 2~i ow«artt*6ji:*rii»«ritSr#i-5<»» 

±5SBW (T3) fcriHBU tU, 

M o ( wt. % ) =M o ( wt. % ) + 0 . 6 7 X V ( wt. % ) 

+ 0 . 4 4 X W ( wt. % ) + 0 . 2SXNb ( wt. % ) + 0 . 22XT 

(wt.%) +2. 9xFe (wt.%) +1. 6XCr (wt.%) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



(T3) tflftlE^^^vSUtt^roia^.SfC^'&ia-ereB 

t-fcot, itWE^y KiKfflW (T3) 
ttlcii. a + jSf^^ffcot, TIE (1) SE: 



( wt.% ) -A 1 ( wt.% ) - 
T-JfLffi^S^yy-T^SJ; : Mo eq (wt.%) ©ffi 

tK 2~l 0»®irtl:fc5ft»M5rtt5»^ 

[»#qi8 ] WE^y K^WftW (Tl.T 2*3<fcl>' 
T3) ©iWKffc^riMMfljStt:, 
T^U? — jU (A 1 ) : 3~5 wt.% , 

7 wt. % S 0 . 6 7 x V ( wt. % ) 



(1) 



,<1-i?<7J> (V) 
*H -/y*l/ (Mo) 
ft (F e) 

i?>\ 

&m (o) 

U B.o. 

: . 9 x F e ( wt. % ) 
+ Mo ( wt.% ) gl3 wt.% 



1 ~ 3 . 7 wt. % , 

8 5-3. 1 5 wt. % , 

8 5 — 3. 1 5 wt.% , 



: 0. 0 6 — 0. 2 wt.% £-g"^T 
F eiSXrJUo(D^m^TU (2) 



If*ri5 , 6 Sfeli 7^imJ&»teKft<03 1 >>'-&&K=* 
[flf#>59] ff#JS5, 6*fdl4 7<73fSin^twieifero 

7/u; = 7A (Al) : 3 — 5 wt.% , 

7 it.* SO, 67XV 



25 



/^■7A (V) 
^y/ry (Mo) 
ft (Fe) 
it/, 

mm (o) 



- (2) 
1-3. 7 wt.% , 
8 5 — 3. 1 5 wt. % . 
8 5-3. 15 wt.% . *3 

: 0. 0 6—0. 2 wt.% £r^Pr 



L, JLo, V, FeSUtfMo^WS^TfiE (2) 
30 5£ : 

( wt. % ) + 2 . 9 X F e ( wt. % ) 

+ Mo ( wt.% ) S13 wt.% (2) 



(Mo) 



L/^fe, KlC-f^DLT, fitJlS^-y K^SSCtt (T 1 , T T/U^-^A (A 1 ) 

2£fcf±T3) W*WKlPX^*3lt**0«liafei±, tfMB^ 35 (V) 
y K±K6B#- (TL T2S fcfiT 3 ) 0>#nR4K&&& * y T'-r > 

firiHiJ6UTje*ae*lfijSJ:9'bl 2 0TC(SvHB**» » (Fe) 

e>. atHEeasffi^j:?) 1 3 o^cffl^?aK^T-o^ffl^-e .tv, 

?#>&&m=r/u7??7^y mm (o) 

111*1110] IS*II5 X 6Sfci±7<o{srixAMr|E«t 5ft : 

7 vt. % £ 0 . 67XV(wt.%)+2. 9XFe 
+ Mo ( wt.% ) 



S 5— 3. 
J 5-3. 



: 0. 0 6 — 0. 2 wt.% Sr-a^ 
Fe*iJ:U<Mo©£W*rt s TSE (2) 



. ( wt.% ) 
£ 1 3 wt.% • 



(2) 



L*»t>, ElcftAnL-C. llWE^y K±SWMt (TUT 
2/ K±KSMt (T 1 , T2lf;l±T3) WffJfS^^ 

um~fctxfe*.z> Bgzm&x.'o t> i o oiciswaaa* 

Stlie^g!ffi^ct!?^2 0 < C{g:V^a^ST-(^«5fflrtt? 



[0 0 0 1 I 

50 K*s«ttJ«-e©Kifi*ffifc:B8-f-5t 



ftVtWi 2999 38 7^ 



[00 02] 

V K (WT, ^U7^7^->Kt^9) 14, ^xvu 
[4, a + 0 IT i £-&T'fc5 T i - 6 A I - 4 V-£^ 

[0003] u)»Lfcj5*fc>. >&&\**<Dmj&&m 

»*»SfijSfe»c J: 9»5fi*nfc^* =*/v7 * 7 

7*^y KKI4, »^fD->^ 4Pw»it^P6*i#aE-r 

fpt^S, ft&ffimm\z£Z?-*>&&$k<D*/l'-7 9 
*77*^yK{4, &JRJS»*««SBg*aat-C*5fc«)life<, 

[0 0 04] r.<D4 5ftffi&l#^&tr4 5^>~S-£:®i 

ttJftlWfctt it 5SW£#ixriygfc: 4 -5 ^ * vja ^7 * 7 
7*— y Ka«!t*S*t-a*5. L^L^C^fj, 

tt-«wtlBSiaxttfcj)js 0 bp*,, fflttipiB*©jc» 

[0 0 0 5] 5trt>lr, 7^^"&&<DMt4*PXt£f4, — « 

ttt±SAPl-^ 0 SoT, MttAPXffiw^lrftg Lfc^- 
Ktt, UTtt, i^?aT'MI4ADX^JSi-^ 

b, ^y">"g-&f4, ii!3j;t;tii^LTiJ6tgtt 

t- fc 5 -h-h , ans&i&a*? j; a «waaa« * 5 - 

[0 00 6] iZ.X\ M*.\i* W5- 1 5 6 2 0§ 
^$8(C[4, ftlfflyu^JpilC 4 9 nmtSixZT-9 
i^7^7^H' («T. J6ffft«li:^5) 

[ 0 0 0 7 ] ±fS^$g(r|± N ^7^7y^yKSra» 



d £ lzZ:iXmm£ixZ>3-9 *&&M=t/U7~9 7 

[00 0 8] MA 14, 9tnmsi\z.fSM^jn.lt=i^7 9 
05 5 7*^ y K^**8BWro«*ATttaS:*-r«BM4«BI 
■CfcSo I^EH-^T, 11471-^SB, 2f4^7 7>' 
£|5, 3f47*— tf^£|5, tLT, 4«y-/^ffc5 0 
[0 0 0 9] ftffSWlfcJixtf. 3>7^7^yK 

10 14, 7:*-*^ <h?7?>£|52*54l/y-/Ug|54 t<0 

Steffi, ^7 7Vgii^y-yua5 ( Jrt7?^ffi, Mt/ir, 7 

* — t?/Ug[5 3 ^ 7a, 1*541/^7^^15 2 

[0 0 10] Sfc, #i¥5-3 1 7 4 6 7 ^$RlC 

15 f4, ftJ&jfefcJ:!). 7^-7.*3, ^7 7Vg|5©— gs, y 

- /uasw-a$*3 4 u<7 * - ^ /ua fr-wmt £ 

[ooii] as. 14, ±!E4i$Rlc:fE«$*x;fc=OU7*7 
20 7*^y Ko«*aW©»*Ar««fc*i-«««*aH-C 
fc5o P)IIIl-t3V>T, 7l47 3 i-^f!lg|5$tX'focT, 7 
^77>&i52cD— g|52 a , y -/Ug|54 <9— 
SB 4 3*541/7^—^/^15 3 *»b*D, L-~C S 8 \$s< 
?9WmtX&>^X. ^ 7 7 >g|5 2 «tecD-g|5 2 b*34 
25 t/y-/UgM<^te<0— SB4 b^bfto-O^o 9 b {47 

* — tMl5 3 * 7 -7 l^U 2 t co^t -g-^-frgP^T-fe 

[0 0 12] ±fE^#tc(4, 0fife«ttO^JRfiS:fij^ 

30 r^y^flHttfl- 
8 j ic^L, mb2oro$|5«^i^-c, 

*eB^*»art-5 r t nio -r Kit $ n -5 ^jsm =f^y 

[0 0 13] ^ttS^2(C4nt4*, =J';U7 9yy'^v K 
35 ©«*S»tO«»fimtt. &5>b^b7j^4 51-. 7 

?§^I4*<, Sfc. =f/U7^7 7*<7)W^tt 
iSfi^SB^-efea 7* — yuftj 3ir^77^015 2 < t:(73 
^§-^^-tJ:f|57> 9 b ««»S5{C 4 <0 ^„ 
40 [0014] H^BS6 1 -3 3 9 7 1 ^WlK 

14, ^y K*#offi£tmtf1tllH»A^llfllfi»^ i>f> 
*5 2 Mw^7^7^ y K (KT, 

45 **57*- tf/^M\ r««^y^2NW»j rffiffil 

* y ^ ^f'JSCj UC* "3 , *««fW« 2 

K##i:'/t7 hSHtffl^^7-«t{4^iC4 
ot«#Sil5{)CT*)5. JEtc. 31^086 1-3 3 9 
50 7 0-f^W«S 4 UmVtSBG 0-3 O 4 5 3#^«(^I4, 



m*%Z 2 9 9 9 3 8 7^ 



#^Bg 6 3 - 1 5 4 1 8 6 -S-^^RlCIl, £ t bTm$t<£> 
Ti-6A1-4VW ^•S-^fiHSSSSrtBBHw— flcSS^ 

IWk«)Ig»SrSrt-ftv\ ■JRtmftnx&WIK. Sflftg^ 
fcft^^fiW^!K^BaS*S3S^Lfi^o Sot, Kg 

[0015] 

HSWiWWfebJ: 5 itiill _hj*bfcjte*Ttt«K: 
14, TEOB5MjS*s*)*. 5tetT&$ffi(4, ftlHMnxfcJ: 

b*, £#£bi^#&»«1-5 3.£fc4o-C— flMfc;* 

y - /ug|5*i J: Xf 7 * -if /t-SB O 4 g!5*f Kb fc 5 <DX , flO 
3z£ Lfc 4 9 I- 5 t ^ 5 £»©®!f Srifflfc bft ttnti 
ftfjftv\, ^If^^li^+i3if^>D^ 

-ClQK^*ixfce*f95lr*s»t5-tixtJtlllEb-C3fe5fc 

[0 0 16] «rte, ^7^7^§Wt±a«H4«sS 

OJBRHtftS. HI-, SSEXftroiiApicJ: ■} h±# 

*pxjdj;t)^i-5<75-e, ioxaeo^^v^^sri-sr. 

[0 0 1 7] 3fefTft*2t*iV^tt, ^frW^-f-^v 

9Pm^ii, *ffa*u:Jt«b-cats$*ts. b*>b 

14, «ttro**tSrnfiS«»r^bfc«. 3?£-£b-£g|5£: 



^/U7 * 7 7 , »iAtt±«K3W}tti»B3k $4x2) 7* - 
-tfyuSB £ * 7 ? vgp i J; 5ft-&«3i"efc-afc 

05 Keoltaiirteffl-t-S^JRKi: bT. ^^>"g-^Bii-i 
B^I4ft< . {£-&&fflirov^roBB^*sfeao*-efc 

io [oo l 8] tfUELfci. 31::, 3-?>&&<DMmnT.& 
(4, issiat^/jjs ifi±-r£<E>-c-, aatt*qi^i!4Ai4 
/h$<T-r^ Mtt7)S|p]±-r5(7?-c*Anx«^7c^ 

< 4: 5 n t , J: 5 «8ift^tt<^&K/£ff;H-5 - 

15 <ki3J:V»t«:Rj±i-*rfciS-C#ntf, -flc«»wi5v; 
^7^7 7*^y KcD®B£;5S-i5TS6£ft3„ Lri»bftfl* 
b, ^^v^WoM*J4t>*^itX^#[a^?r^ 
i-5 r. K4 t) iMb*5J:t5*'fb*r*fl«Jfc«l*4a*K 

20 *u«i!Hi«j6*9 ootzmzzt. ^?>~&&<Dmk 

&£Vmt&mV< ft3„ 
[0 0 19] /3Mt^^&I4, v£-&W*-Cl4# 

P^nxtetr&ax-cv^fcoo, ^)V7ir=7-f^y Kroi 
5 4«*t4«M*Sr, ftWiPXJc J: (j ^Jg-r* - <k f4, k 
25 *TfflMT'fc'9. l5l»K:tt01f^4fero»&-Ct>^y KSr 
#^SiJ b-C«llB«8fitefc 4 9 « bTV ^S <1 ftifico =fyu 

fi2 20 c c»±^S=>>7^7 7''-7 KA«»3g$ 

30 tix\^z> 0 z.(D^m. =£^y^7^yh'(D±m^n- 

-c-14 8 o~9 okg/wi 2 mm<Dimhfrnhtv-f, wmt> 

35 3 MJ-f / , ^4I^7?7^? Klc#^5fc* 
1-14, • NF»aSri£$ftttni4ft?5ft 

v\ b*^t>, M3MCfl:<-tt»(Wb • 8~15B# 

40 WTi-6Al-4 V-^^Wffi^l^-fbT-t4, Bt^^OfStiJ 

5 -rffiffiS^w^W*; 4 t/X^IBia t ft 5o 
[0 0 2 0] tot, C(D^BJC0gKl{4. ±5BUfcltra 

•3 , tStS&B»*S'>ft < T^tf4 5 ft =f^U7 ^7^y K 
*sJ:t/-+ffi»a^«*t. JRM*PXa«5riE^flE(Z)*ffi#A 
50 B # 5 ^ * ^ 7 ^ 7 y K*3 4 T>' 



- 5 - 



2999387^ 



[0 0 2 1 ] 

[0 0 2 2] Z<D&W\Z£Z3-?>'&-&m=?/l'7? : 77' 

M o eq ( wt. % ) =M o ( wt. % ) + 0 . 6 7 X V ( wt. % ) 

+ 0. 4 4XW ( wt.% ) +0. 28XNb (wt.%) +0. 22XTa 

(wt.%) +2. 9XFe (wt.%) +1. 6XCr (wt.%) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



«4^?K4WW (Tl) £, flfFfE^y K^fiSU 
tt?K (Tl) A»e>ffllStU-C^fig$4x^:^7i>^aJ*3J: 

&ZixXt6<0. f Lt, SiC, fcfeflflE^y K£ 

sasw (ti) ii, o + eaf^^-efcot, tk 

(1) 5t: 



( wt.% ) -A 1 ( wt.% ) 
-C-gHj^n-S^eyT'-rVyS* : Mo„ ( wt.% ) (Dfit 

[0 0 2 3] ^w*M»c:J;5^v-&&asi=f/U7^vy 
■tfyuaj*s-#-C»j«S*ifc^y KSSSW (T2) <b, 

Mo e , ( wt.% ) =M 



(i) 



MIE^y (T2) tMiay-z^W^ro 

5^7^7^^ FT'fcot, <t tWIE— y K 

(T2) {1, a + Ji^^ffcoT. T 
IE (1) A: 
( wt. % ) + 0 . 6 7 x V ( wt. % ) 
+ 0. 4 4 X W ( wt. % ) +0. 28XNb (wt.%) +0. 22XTa 

( wt. % ) + 2 . 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1 . lXNi (wt.%) +1. 4XCo (wt.%) +0. 7 7 X C u 



( wt.% ) -A 1 ( wt.% ) — 
T-IW^^yyfyairMo, ( wt.% ) com 
2-1 0W»BBrtC*>5fl:qtjiE»|B*Sr*i-5ii: 

[0 0 2 4] CcD^lCfc*,^* ^M^7^7^ 

—tf/u»as-frt?»*S*ufc^y K±SS# (T3) 
£, ?7?>UXJ&i£ishtc?9$>n#bfrbffif&£ 

Mo., ( wt.% ) =Mo ( wt.% ) 
+ 0. 44XW (wt.%) +0 

( wt. % ) +2 
+ 1 . 1 XN i 



(1) 



*v03!?. SWE^y K±K»*f (T3) biftm???^ 

tfC*i«J, j»IBy-/i'ttl±'>4< <t <bllfJfB7^- 

^gBWT&B*»b. ^(DVZttfafr^xmm^XKj&Zn 

?KiWW (T3) 11. tt + |3lf^^tfco 
r.TE(l)*: 
0. 6 7 XV ( wt.% ) 
:8XNb (wt.%) +0. 22XTa 
9XFe (wt.%)+l. 6XCr (wt.%) 
(wt.%) +1. 4XCo (wt.%) +0. 77XCu 



( wt.% ) -A 1 ( wt.% ) 

ffiiisns^iiyfvaiiMo,, (wt.%) (om 
AK 2~i o<v®mft\zhz>{t¥i8.mm* : &-rzzb 

[00 2 5] io«W£<fcS-«m*U^*i''&&Sa 

ii, mm^y v±mm (ti, t2*jj:u ? t3) ©su 45 

EflS*fife#»*#. 7/K=^A (Al) : 3-5 wt. 

7 wt.% ^0. 6 7 XV ( wt.% ) + 2 
+ Mo 

% 1 , US 2 SfclilR 3 «Wic8Ettw38^d»b<c 



% , 

( F e ) 
l>\ »5tt (O) 



(!) 

(V) 

(Mo) : 



2.1—3. 7 wt.% , 
5 5 — 3. 1 5 wt. % , & 
1 5 — 3. 1 5 wt.% , j$£ 
: 0. 06—0. 2 wt.% & 



tWL. fi-o, V, Fe*sJ:VMo<o^fl:^T8E 
(2) 5$: 



F e ( wt. % ) 
( wt.% ) ^ 1 3 wt.% (2) 

50 [0 0 2 6 ] Z<D&m<0= i 'l'7#7'7* 
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H, «s»S:Mv\ JR|«*PX|wJ:i9 7*-^aJi3«tt57* 
— tf/u»*«-ff-e»j«44xfc^y KiSSBW (Tl) £ 

19, fffilE±i?gW (Tl) ^?>3i5tbT^$^fc^7 
9 Jo J: t>* V - / i/gB £ tr 1 o £ fc [i 2 o <Dfao> SB tt 



05 



T. irt>SUK^-> K£Rtt» (Tl) W*t*U: 

11. a + flSf*^-e*ot, TIS (1) ^: 



Mo e , ( wt.% ) =Mo .( wt.% ) +0. 6 7 XV ( wt.% ) 

+ 0. 44 XW (wt.%) +0. 28XNb ( wt.% ) +0. 22XTa 

(wt.%) +2. 9XFe (wt.%) +1. 6XCr (wt.%) 
+ 1. lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



( wt.% ) -A 1 ( wt.% ) 

x~n&£ixz>^v y^ismm ■. mo„ (wt.%) om 

tK 2-1 oro«HBrtl-*»5^*rii»IM6Sr*-*-5»«- 
(WT. 315 SSW 4:1^5) -C&5. 

[0 0 2 7] KD^^^^y^y KW§S)g^}£ 
11, »WSrffiV\ gftP^DXfCtt)^^-^^. ?5><7V 
043 «fc t>*7 * - -if /HBas— ■ #-e»fiU $ n/c- y K^JBB 

Mo eq ( wt.% ) =Mo 



(1) 



*f (T2) -^LT, «tt*fcl±»W«rfflv\ 

U ^LT. &^T\ StfSE^y K^KSBf (T2) til 
IS y-jvmtb i 5 

E^yK^MSW (T2) ©sMffctt, a + 0M^*>- 
^-Cfcot, TIE (1) * : 
( wt.% ) +0. 6 7 XV ( wt.% ) 
+ 0. 44XW(wt.%) +0. 28XNb (wt.%) +0. 22XTa 

( wt. % ) + 2 . 9 X F e ( wt. % ) + 1 . 6 X C r ( wt. % ) 
+ 1 . lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



( wt.% ) -A 1 ( wt.% ) 

■vxmztiz^y : mo, ( wt.% ) <om 

t>K 2~l 0«)ttflirt»=ib«ft*J*^lirftSr*i-**H- 

(wt. m&^mt^^) x-hz>„ 

[0 0 2 8] £ COmW<D =t/UV ? 7 y K05»JOJK5t 

Mo e , ( wt.% ) =Mo ( wt.% ) 
+ 0. 4 4 XW ( wt.% ) + 0 

( wt. % ) + 2 . 9 X F e 
+ 1 



(1) 



(T3) SrriOgU tLT, StfSfcttfrttfcJB 
v\ HMWiPXKJ:!? ^7i?>eB-CJgj«S*b5^7^>^5 
25 U ^bX. JfcVvC, iE^s- K±5Stt (T 

3) tlWB^9*^«*tto^#'&te*IB^S:iS«fcJ: 

fc< i: t>mJWE— y KiSStl (T3) O^icii, a + 
oif^y^-efcot. TIE (1) 5£: 

+ 0 . 6 7 X V ( wt. % ) 
28XNb (wt.%) +0. 22XTa 
( wt. % ) + 1 . 6 X C r ( wt. % ) 
lXNi (wt.%) +1. 4XCo (wt.%) +0. 77XCu 



( wt.% ) -A 1 ( wt.% ) 
XWitiZftZ*]) 7rySi : Mo„ ( wt.% ) <D{& 

2-1 0©©i^l:ib5ft^MSrtt5iW 
Srffl^S C <b tr J: o TSiiTf-a £ i: ('#^^^5 t>«> 

[0 0 2 9] Z<DftWlz£Z>—mmiZl,\<^=l'l>7?77' 

UMB^y K£**W (Tl. T2*5J;^T3) wfltJlB^ 
7 wt. % g 0 . 6 7 X V ( wt. % ) 



(1) 



StfifcSMiriW 1 , T/W5 = ^A (Al) : 
y^-^^A (V) : 2. 1 -3. "i 

(Mo) : 0. 85—3. 15 



3—5 wt.% . 

wt. % . *y7 
t.% . m (f 



e) 



&m (o) 

U Io, V. 
5£ : 

: . 9 X F e ( wt. % ) 
+ Mo ( wt.% ) g 1 3 wt.% 



. 8 5-3. 1 5 wt.% . *5£TJ\ 

: 0. 0 6-0. 2 wt.% Sr^f 
*JJ:tJ«Mo<0$«*STia (2) 



(2) 



& Mfc l . alas a* ^ ^ vja «t o«F as *#6&a - e> * z> . 

[0 0 3 0] Z.(0&9Hz£Z> — 11SU>^7!!'77 

^ 5/ Kw«i«?sajg*ffi (wt. jR9*wt\,^5) 

tl. 15, »6*fcl±^7«Mlc|S«ro=r^7^7^ 

7 wt.% ^0. 6 7 XV ( wt.% ) +2 
- 7 - 



= (Al) : 3-5 wt.% , /<-j"v?-7A (V) 

: 2. 1 — 3. 7 wt.% , ^e'ly'x^ (Mo) : 
0.85-3. 1 5 wt. « , 0M F e ) : 

0. 8 5-3. 15 wt.% , *j«tt/, ma (O) 

: 0. 0 6-0. 2 wt.% ^ttL, V. 
e Jo.tT>*Moro^Wftj55TBS (2) 5t : 
9 X F e ( wt. % ) 



mtWi 2 9 9 9 38 7^ 



+ Mo ( wt.% ) £ 1 3 wt.% - 



(2) 



MKifttraLT. fltE^y K±SBS*t (Tl. T 
y K£R8ttt (Tl, T2£fc(iT3) OflWB<fc*riE» 05 

10 0 3 1 ] c«)3BW^J:aW-— JBfl*UV*^/u7^ 
7^2/ Krott««3i*ft (WT, Ml 0*6Wfcv*3) 10 

7 wt. % £ 0 . 6 7 X V ( wt. % ) + 2 . 9 X F e ( wt. % ) 
+ Mo ( wt.% ) ^ 1 3 wt.% 



0>#«H, 15, ^6 4fc(im7^?qicK«cO=f/u7^ 

T^$-^A (A 1 ) : 3~5 wt.% , A 
(V) : 2. 1~3. 7 wt.% , ^1)7*7^ (M 

o) :0. 8 5 — 3. 1 5 wt. % , $1 ( F e ) 

: 0. 8 5-3. 1 5 wt.% , *3«fc0<, (O) 
: 0. 0 6-0. 2 wt.% ^rtfL, 
V, Fe*5.fclMo«)£#*A<TIE (2) sfc : 



(2) 



JECf+iPU-C. WtB^yK^KSM* (Tl, T 
2£fcliT3) 0ll!lMAnXK4s»t5iPJI!Ha*r±, WE^ l 
v K±K»«- (Tl, T 2 SfcttT 3) rotftia-ffc^fi^ 
H^^ctgt?. Hio 0tMftvM&«a» 

e>. ffisu^J: r> 1 2 omwa&s-eot&isrt-c- 

[0 0 3 2] fc*S % rro^^*3V^-CPfi^$iX^t^ 2 
[0 0 3 3] 

y KrotftoMtttrort, '>/«£< tt^y K»«»-li, M 

[0 0 3 4] [a+Slf^^, Mo„' (»t.» 

7 g0. 6 7 X V ( wt. % ) 



5„ rroigBJtcjo^T, WIE (1) ST^$n5*yy 
fy^A: Mo„ ( wt.% ) CQfS^, 2W±T*fctL«, 

h^o + ^lf? 5 rot, & SE«jfta*fl£T 
U »BWDXtt*SBS:S$ix5o -to tea* 

fl*fc^)|fi^fcL-CSHillWDXtt*s^bi-4. 0iJ^l4, 
<Oa + ^ Sf ^ y^Ofttfi^^'Cfc 5 T i-6A 
1 -4 V^lrio^-Cfi, 0^l§£/5Mfl£l 0 0 Ott' 
fcSWfc&LT* S^a + lS^^^^T-li, 9 00 
•CSS * 5o ±Jfi Lfc*fc¥jfc£»ft$:*-t-3 

Kfc«*vc^5<rctt*js&a>c. inx^trfij^^^-r 

[0.0 3 5] ^niC^LT, 0M"£&{4, *&K*nXfcifc 

*jx*ifcfd*ie>*frv^!js, «&&mkuu£*c 1 0 o 0 

■C&Lt^fctf), #»<DfB#lw#« LTl»IW«8iSrJS* * 

[0 0 3 6 ] WC, 4>fc< <h <b— y KiKSWroflS^J* 
A 1 : 3 ~ 5 wt. % , V : 2 . 1-3. 7w 
t. % , M o : 0 . 85 — 3. 15 «t.« , Fe:0. 8 
5-3. 1 5 wt.% . ioXXf. O:0. 06-0. 2w 
. t.% lo, V, F etJjiVMoW&^S^T 

SB (2) 5£: 
2. 9 X F e ( wt.% ) 



+ Mo ( wt.% ) ^13 wt.% (2) 



[0037] [A I] V-g-^WJiii^tJRlKffifii, 



ii!iS3 wt.% 5ts«-ctt, 0fs©aaE**»5>n<cv^ - 

Al^ti/li5 wt.% ^iSx^i:, jftWaiE^«»i* s 
-5 wt.% rottHrti=KSi-5it^fl*U\ 



ftftfS 2 999387^ 



[0 0 3 8] [V] : VI4, a+ &mi&&'&Ztzib<D. 
ma. t LTi&toSft, T i t<Dm\Zffi 

mtzimzm-tZo wh. vii, ±td. /}f@iz@®L 
t.% *ffix-i±, ±mLt^imz+tt%>w-tz>ztfcT-z 

fcH. V^Wfi^3. 7 wt.% ^iS^^i:. 

4 9 igr -5. &oT, Vt§r**l4, 2. 1~ 
3. 7 wt.% ©«Hrt K BUM'S £ ia«a*Lv\, 
[0 0 3 9] [Mo] :Moll /3ffi^c^t5E*t 

*«)iS:TKlF4--f5. HI-, Moil, fl1fc\zmt%l<X& 

*jj*0. 8 5 wt.%*»-ett, ±SEL)tf^ffl-S»jRi«+ 
$M§bitftv\ — Mottii^. 15 wt.% £:S 
x5t £-&*f«)?i§ft ^*v^<£>, gf 
IB, JfcB*a**V^V*9ftM*»fc5. Sfc. Mo 14^ 

*^tjJ*1-5 Q ttoT, Mo^Wfill, 0. 85-3. 
15 wt.% <0|5fflrt(C[R3&i-5Clfc*sa*UV^ 0 
[0 0 4 0] [Fe] :Feli, Moilii, 0*B5feJ£ 

5«lMae««gi«)<S«^*4-i-S. H^, Fell 0*B 
t-@@b-C3iS^±#$-fr5^fflSrWi-^o Sfc, Fe 

75*0. 8 5 wt.% ±f2#l^ ; +#l§l*$n& 
V\ Fe^ff«i3. 15 wt.% SrMxS^, T 

9, *OfcftJEtt*»^bi-*. lot, Fe^fili, 
0. 8 5-3. 1 5 wt.% <0®fflrt^P5^-5^ t/>m 

[004 1 ] [O] : OI4, attK:BJgL-C3&£&±# 
***f^ffl L^U^^P,, O£W*#0. 0 

6 wt.% *ffl-m-t<o&*a s +#*#£*iftv\, 

O£=ff**S0. 2 wt.)i Srgt^i, ^M^®lvt&li 
***SO-CH*b<ftV\ ^o"C, O^W*(±, 0. 
06-0. 2 wt.% ©|6HBrt^lRjei-*i4^H4 b 

[0042] [0. 67XV (wt.%) +2. 9XFe 
( wt.% ) +Mo ( wt.% ) ] : Z<Dim*. 

L, 0»£;W£<&-5„ ^LT, A I, V, Mo, F 
o, ^tBco^^Sr^-fcwfjl^, 7 wt.%^T-ll, 



t.% 0ffi<O#ffl^a5-^>*£<fc9i®t\ 

■c . izmntz ? * ^%&*m ^ s ^ <t m «t o 

■f^fcftlrji, 0. 6 7'XV (wt.%) + 2. 9XFe 
( wt.% ) +Mo ( wt.% ) WfttSr, 7-13 wt.% tf> 

[0043] jbatufcft^iadariEtfri-siiBffltt 

10 14, 0ttrofffl*asHiii3Efcl&iartU:JitoLfc. ffi 
ffl, flft-r i ch4« + Si^^(:45«)-e, 
3 &m&tf 9 0 0<cm,g <t-Jf {&< * 9 , HMtoOIfc* 

[00 44] gp*>, ^IPJtCjo^Tte, '>ft<it>^ 

20 — — ■ Hc-e^Snfc— y K±g§W (SIT. 

4 t/7 * — l^HSjSJ-fle-Wgjft $ ttfc-v - y k^R 

^, 7ai-^S|J, y-/u$B*5J:ot7*— S/uSBiS— fr-e 
25 TftfcSJifc^y K^satt (J^T, r 3 §y-5/ K±JR» 

30 tJ 5 ^ 7 * ^awrtm^y K^wssw© ± 5 >^*«t«^K 

X\±ft^<r)X\ SftF B %DX{r«t 9^-r^C i:^T-# -5I& 
BS rt J= *J V > T , £-fLt ±E^*|«»»* Sr^-T^ * «■ 

ass* U\ 

35 [00 4 5] ;ro^©iW^7^y KI4, 

rtZ>7* —VjvU t7x--*^t 

40 tti'teatffixTv^. 

[0 0 4 6] -t IT , ^ 2/ K^5?«Btt t 
14 ^ 7 9 VSB««? <k jJSffl^Si-C bix/c^^ -&^-B:g|5^-5r 

■KfcKart-si: t^x'^^ 0 ^ot, mmmm<. m 

45 ^<@Bf^ 5/ >^v^cc>-c-, ^Stci^S^^ec 9U:< < , 

m\-*y-*ni:7^-xn%>£u? ? ?^mk<D&z& 

IC< VMtt|fe*>9 , t*>t v .^coS|5^l4jft"b 

50 *»*aaKi£i*S:fcL-cvs0>-e, tois^ttsria* 5 c 



2 9 9 9 3 87^ 



ix, g»l:J;5 3>7^7y-7 Ko-^-jfe^J;^ 

[0047] ^j, K±K»*f<ofl;*i*^ia^tt. 
±i£L/ci§ 9<0, ^UyfvSi : Mo e q ( wt. % ) 
COlit^. 2~1 0(75|S|lrttCfc5)WT*. T i -6 A I - 
4 V-a-^W 4 5 ft&3t5W a + 0 W.^? ^£&\Zl£%t UT 
/3tB-r i ch^a + ^Sf^y^WoTl^. t£ 

U ^ia^tev^T. J: b ti- 

JRIRHBia, 4 5 0-6 5 O^C-eO. 5~ 

1 oi*Me*0i^*Bi**f £ia*3*u\ ^ros 

fctt, iBS4S4 5 0t*«-eJb5«> < S7U4, HMJQa* 
0. 5BSH*»T?ifc*fc, 5^S±#^i?F+^T*fe9> * 
fc, 6 0 O'C iB^fcUl 0R#|fflg^4i§l$&U:J:9tHfc: 

&f%}W<r>&m (110-13 0kg/mm2g«) £15- 

2 0 %f£Sfr± r. £ #-C# x =JyU7 ^y^y K 

[0 0 4 8] £ *>^y K±MWtt©fl53fcj* 

$MflJ*«\ A 1 : 3 — 5 wt.% , V : 2. 1-3. 7 w 
t. X , Mo : 0 . 85 — 3. 15 wt.H , Fe : 0. 8 
5-3. 1 5 wt.% . tsXxr, O : 0. 0 6 — 0. 2 w 

t.% ^ttu BH»*s^#^a3,tuoF^nii^FKi*«»e><E 



4ttHrtlCl«JlOUfc. 0rW. 0ffi-r i chfta+JS 

±isJ:tJW*±*fiJ»=45. ^LT, iro^Kfc, ± 
05 iELfcrtgi:lRlCSi&K:.fc9, fRIHUPXttl^fMCM 

io wawaasrit-t-ciasttsuv^ 

[0 0 4 9] -jet, 3-*>"&&m&<Dj)umiSMs * J: 

15 mcf^^Oitt^ffiv^WT*. JRKtbDXOttlB 
1*3 K is It -5 fi# fciSigjJO X $rff o r i: # T- £ 5 <£> T\ 

[0 0 5 0] 

[0 0 5 1 ] |5 1 fc, *WX<D<pi-J:< t h^y K^fiSB 

T, r*J8Mg^4j £V>5) No. A 1 iSXlfA 2 (D-fh 
25 *&$MHj5£«:*-f„ ^IBS^No. A 1 14, a + /3 g» 

f?y^T-feot ( A^o, strlE (i) Sro*!J7"fy 

: Mo e q/552-1 0(7?iSfflrt(O5. t 
fc> *3BWS^No. A 2 14, A 1 „ V, Mo, F e *5 

30 3t«S:*i-0. 6 7 XV (wt.%) +2. 9XFe (w 
t.%) +Mo (wt.%) -C'Bffi$iX?)ffi/5S7~l 3<75$5 
fflrtWIO. lT"fc5 0 

[0 0 5 2] 

[Si] 



Nl Co Cu Sn 



Mo.. ( »t.S( ) =Mo ( *L% ) +0. 67XV( nt.X > +0. 4<XW( «tX ) +0. 2 8xNb ( wt.% ) +0. .2 2xT» ( *t.« ) 
+ 2. 9xFe ( vt.%) +1. BxCr ( wt.S ) +1. UN! ( irl.X > +1. 4xCo ( nt.jS ) +0. 7 7xCu 
(wt.Ji ) -Al (m.iE) 
(1) =0. 6 7 xV ( ) +2. 9xFe ( wt.l! ) +Mo < ) 



[00 5 3] »2i:. ^7^7^yKi:at4iS 50 ^y^ft^twt'fcot, ^S!^ 

- 10 - 
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9>"&&}S&tf&&<Oa + &m ! ?-*>'&&<r>ffiVII6A 1 [0 0 5 4] 

-4V-Ti^ (£TF. r^jfeg^j No. [g2] 

B 1 Jo^TJNo. B 2 (Dik^J&ftmrfL&frrro 



Mo.. ( wt.SK ) =Mo C Kt.% ) +0. 6 7 XV { wl.X ) +0. Hxw( wt.% ) +0. 2 8 xNb ( wt.% ) +0. 2 2xT« ( »t.X ) 
+ 2. 9xFe (it.n+1. 6xCr ( *t.X ) +1. 1 XN I ( vrt.X ) +1. 4*Co («t.X).+ 0. 7 7xCu 
( wt.S ) -A] ( *!.*) 
(]) =0. 6 7 xV ( st.K ) +2. 8xFe C nt.X ) +Mo ( *tt. X ) 



[0 0 5 5] ±|E-f Srm^*#-C3iaraflSg*3 J: 

-C-S^-T) i±5 0~8 0%W$6fflrti: b^Co ^CDi?^ 

ww^ffiMfe j; rjitmmmm (ommm^ n -s a- 7 y 

=7?^y K^Htf-tic^Lfc, 

[0056] mmw] *^w<r>m&ft<n^^y?7-7 

^ y KS:TIS(73J;5^b-CSa^bfc 0 0114, fgl3§W 
. lc ± ^ ^ * =vu y y y y^ •> Y<nm&.mt<D®. 

fcfc?^, :©^7^ 7^ y KI4, y^-*§|5 1io 

[0057] 02ii, m2wmzz%3-?>^&m=i^ 

SWmHElTfcSo HBfc*LfcJ:5l::. ~ro=Ouyy 



— tf/uSK 3 **-flo»-C»j*Sixfc 2 y K^WBttT 

% %&ttwx 4 t> *a b-flcfc L>t t> <Dxh 

[0 0 5 8] 0314, m3&W\Z£Z?-?^<&&8l=t;l> 

/l^J 3 is-flsft-e^SHfc 3 S^y Ki!S»fT 2 
*7?>gB2^f>#3^7^gW5 <!: £*fl#.:2: 

[00 5 9] Si *J J;t5* 2 (r^ Lfc^y y^403Br 
Srffiffi U m7z<Dmm&VFX'&&W<D=t*7y- yzf^y 

[0 0 6 0] 
[3i3] 
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